Trans-10,cis-12-conjugated linoleic acid worsens renal pathology and alters cyclooxygenase derived oxylipins in obesity-associated nephropathy.
Dietary conjugated linoleic acid (CLA) reduces indicators of early renal disease progression and the associated elevated cyclooxygenase (COX) levels in young obese rats with obesity-associated nephropathy (OAN). Therefore, renal function and injury and COX and its metabolites were assessed in obese fa/fa Zucker rats with more advanced renal disease. Obese rats at 16 weeks of age were provided with either cis(c)9, trans(t)11 (fa/fa-9,11) or t10,c12 (fa/fa-10,12) CLA for 8 weeks, and compared to lean (lean-CTL) and obese (fa/fa-CTL) rats provided the control diet without CLA. Obese rats displayed significantly reduced renal function and increased renal injury compared to lean rats. In the obese rat groups, glomerular hypertrophy was reduced in both CLA-supplemented groups. While all other measures of renal function or injury were not different in fa/fa-9,11 compared to fa/fa-CTL rats, the fa/fa-10,12 rats had greater renal hypertrophy, glomerular fibrosis, fibrosis, tubular casts and macrophage infiltration compared to the fa/fa-CTL and fa/fa-9,11 groups. The fa/fa-10,12 group also had elevated levels of renal COX1, which was associated with increased levels of two oxylipins produced by this enzyme, 6-keto-prostaglandin F(1α), and thromboxane B₂. Renal linoleic acid and its lipoxygenase products also were lower in obese compared to lean rats, but CLA supplementation had no effect on these or any other lipoxygenase oxylipins. In summary, supplementation with c9,t11 CLA did not improve more advanced OAN and t10,c12 CLA worsened the renal pathology. Altered production of select COX1 derived oxylipins was associated with the detrimental effect of the t10,c12 isomer.